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(54)TitIe: NOVEL LIGANDS OF NUCLEAR RECEPTORS PPAR'S 



(57) Abstract 

Ligands of nuclear receptors PPAR's (peroxisome proliferator-activated receptors) which are compounds selected from the group 
consisting of ascoruranone; and ascofuranone homologs and ascochlorin homologs having at least an orcyl aldehyde moiety wherein the 
hydrogen atom(s) of the hydroxyl group(s) at the 2-position and/or the 4-position of the orcyl aldehyde moiety are substituted by C,., 5 alkyl, 
C MJ alkenyl, CH 2 COOH, CH 2 COO(C M5 alkyl), C(C=0)(C M5 alkyl), C(=0)(CH2)|. I5 COOH, nicotinoyl, isonicotinoyl, etc. These ligands 
are usable in preventing and/or treating diabetes; hypertension or cerebrovascular disorders; arteriosclerosis; complications of diabetes; 
chronic inflammation; cachexia; digestive cancers, etc. 
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^<©s«#ti:^M©sKiiR«!^iig mmmmt) mmms/iu,% 
io (Dmimmmt. «*k<sj±s<j tfE&nwLwmmizwirrzn ldl m 

ZMhtemu^mm^t bTV>§. ldl «^4©n l/7^n-;i/£^A,w5© 

*fc*»*;fttf/Xtt^Brr*fc«K ft LDL Jfcffi£ii&*T*jitt»HH«TJH*< 
£^fcfcfcoT«l/£«>&nT*fc. 1960 ^ft ««lfcJlllflMi»fiTS!i:LTa- 

^»(VIJ)L)&i£T$^S^t*ofe^t^z:{i^3»©S»M«^^#*i#M 
?§L£!9, «*»t©*^^lcS6ll*t^ofc0, 9J^ffl*«*»Lfc0T, M$h 
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ivy * =.)i>mm%m® tzay^fu-b mm Ltz n mmmmmmvwz. & 

1982 mzte*%W%\t7Xn i7 P U y^mi*. AS-6 T^IE^RtfX h 1/7* }> >/ 
Isfc (Agr. Biol. Chem. 46: 2865-69, 1982). 1980 ^tt*&¥KA5 &03&><Z> 

15 <t£>m tisim^Tifm^^7^^^y^~-z)(Dit^m\zm^Lrcnmmff a 
pysfvfvyv&^tc. z.(Dit^m\Wi7it^^hxmmz^\,t^ *<d 

'&<D J-T V U V y xl > 5?* >»fc**CrZD) ©tfJKt^ £&ofcj*n?*< 

© tzd sxttwiasn. nmMoiittoxu>iitttiM±n 

20 m^tt* TZD ©ffiSfc«kDte**ffl!*.fc. TZD ©ftU8«fmS*0£<;F9iT? 

*. y#>FTWfc«rt'J-fe7"*- (t-77>- Uir7*-) PPAR a £ 
D7^ ^l/- h.koTjSttftSns t^5*^, TZD PPAR ©'J #> K <h L 

T&&¥mmoftm*MwvT\,*zi$Mm<m®zftfz<D'T!&z> 9 ppar <h«^ 

25 D7^ 7*1/- h^ffFM^A-^vV-A^JiM^ii-, ffFR©ffi;ttt£B$2-fS 
£fcfct>&A,£*»T, A-^+^y-AJBttWsgttij^^- (peroxisome 
proliferator-activated receptors) tmitlZ 'J -feT^-ITC & 5. 7 □ 7 7*1/ 

-r Ht«»wic*iiofl24M«jfi*flrr4 tzd ftan^Tfc, sjR®;i&&at 
s ppar u*^-t©*af^jBic^^TW#3WTton&©T**. *©»*, 
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tzd o^MaefiMiiT^D, tzd \t&&mnmz£m\zfmT %> 
&n u * 7? -pear r zmmtr z> u # > kts s z. t s iz $ nfc. n 

IZ-D^Ts fr?l"V],T!<Dton.ifi&&mmVT&1t. PPARr #e"&JI 

8iM^*^(C«, PPARr ©*it&S^(CBP &^(K^HF)i:O^SC5fe<hlc, 

t*©»ttHg|»B6^ PEAR 775U-0'J^> d td^^^lc^n, * 

&&&-^&®m&<Dm$l£LT PPAR 775U-©fiHtt**iibT$TVi«5. 

15 ppar-cbp z*>bt?5mti3M®#<t<Dft?®mzmw?% zt\z^ % n 
Hifemmiizft-rzmittefem. Mm<Dmm^ia^n^z.t^±^\zmw^n 

TUS. PEAR{C«=a^0, PPARatt££l,TJRWBK:##U PPAR/3& 
PPARr liJilMflS* B9ff« U >/t*lftl«RtfJ|fffc#:flrrs. i&&<Z> 

u PPARr fconxtt, mtmm&JMz*. mm. 
M^i&zmm~x?g>m\z&$iLT\,*z>z\t-t)Wt>tiT\,*T, z.np>om&\z%mL 

TV>5 PPARr 0««fc^T*>«m#ii^T#fc. +Tt>'J >/t5R«M&fcB« 



4 



WO 00/53563 PCT/JPOO/01 497 

t"*PPARr©!a:iilCOV»T,1998^ffii^*»^-0*«SnT^*(M. 
Ricote et. al, NATURE 391: 79-82, 1998 ; C. Jiang, A. T. Ting and B. Seed. 
NATURE 391: 82-86, 1998). ZtlZte, 9&&&t FPARr <DVmKMfiL*£ 

Ttzm$iT?$>z>* ikfcmm\zm®Ltcmmk-?>7U77-i?\t, tnf-o, il-i 

±m<Dm>x\*, fsmt^z u yr-iXDmmmz ppart <d d #> kt&5#x 
xd-t mmmnmmn^t, bti-iym^zmmt^mm-o 
^■t>mm&&mzmmisnz>z.t, msitx^u^ mmmmmm. 

ilB^ AP-l, STAT JkTf NF- k B tM^mz^.^^ Z.t\Z£r> y b 

mnmM. &Pw±72-ppARr%mmt?5>z.t\z&K>iL.ii3, TNFa*3 

cfcSj&gte-tM btt^><Dm£MU\*. PPAR^atC^LT^^ftM^g) 

20 $-$-7ux*tf ; 7>i;><Dm3imffl\zhz> 9 LfrLs &mmmtt s^n-m, 
7nx* y ? yv >m£ tm/v-v tnf a & z h t> >wcm&± 

tfrzhwzfr^&% e i&&0kfc0femz&ibnz#XTa^ mmmm&mt, 
25 l». mit^m\zioif^ax^^y>^>±^^mu m 
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<D^m.(R. Ross, New Eng. J. Medicine340: 115-126, 1999 *Z)tfJ2:< ^£ft<5 

5 &zm<Dm&jam\*&mo tnf *jg£u jft#fc»tt»ti*«ns^wtt© 

fcfc. fttttt-bfiT-rscOT, BftjijfilMroWftU *jfiUE*jgc:bT5Efr 
10 &Z>mihm~?yEt:-rZ><DT?$>2> 0 fcl, »ttlll»OTNFojg^*IW||-rsC:i: 

TNFo©a^*«HT*35i:V40T**. t(DI*lctt, *B§#>&#K: PPARr 

20 ^>Hw^6M$ns^s^§^t^§gtjTv^, ^o, mitmfs 
>Mm<Dmmjsam^t\zt^T, ppARr u #> K«^^^Mj^^7t-r"5jfgi4 
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mtZmn Ott^^lt £#©£S©ft(Quality of Life; Q0L)$H^ 
5 ^T£©T> ^«^{C^L#SWtC8Sc#^^^-r<5^t,^^$nn« 

ftmmmz&z> qol muuz^^^m^^z\t^^^(D^m^ 

t?* -rxr © u # > h n mmmmoRmm® \z# lzozs 
jW*aB©«n?»ofc. n©KHfc*«e*#^.5«sjo^j&j, 1997 

ftfco (Nature 386: 407-410, 1997 d©Sf^«M#tH4ajfil^, ##vl*J 
15 LTHB't'OU^V'f Kgf£#LG100268RtfLGDl069J&S, 

t. ( 2 ) Hfc&mflimfcfiiWX ob/ob Rtf db/db ICSgP^fS •< >x u 
>«£tt£ifS&U jfctt. Jfil*4»tt«»RlXjfti»-r>^U>ftiltt»cfiT*-fr* 

ci, (3) ^n^n^aTtt^^aggL^v^Mi/^y-r H«i»#tTZD* 

20 S-^T S <h RXR © U # > K t PPAR r © U # > K « in vivo JkX* in vitro T 

Wffl$^ti$l§tT^§. L*>U Rl— ©fls^lfcjftt rxr SOS PPAR M'J 

25 ggBJcp&ig 

mm&l 0- 3 7 7 9 0 5^ RtfBI»ffl»PCT/ J P/0 7 0 1 2). 
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^vmmfttf ppar r u -t y * - t ae^©$8gi * c t £fg 

5t£t>K:, ^©fttfttHBfcfi't'Sn* RXR © U #> K"C&<E>77.3^ □ »J > 
©2ttXlX/*fe»44ffi©*at**|Kft»icJ:0«iftLfc»»«:*t % PPARr 'J 

ttM^tMAIMMbft ; ttmM^m ; *«. MU ML Bit®, 
20 HI5©ffiJii75:iaw 

H2«, ft^*-25 ic<fc§ db/db v»7z©iiiisMits«s^fflt©3eftsai-r 0 $ 

^ffi^©-BW{wl2ji^©db/dbV^7., lOKDiM^^Ijfiil, — »©¥ 
25 ^JlllllM^720-740mg/dllC^S«fc-5»CZ^fC^fc. -»*»flg», ffi©-P 
*flJ&*-25fi#S£U fc£fb-25«60mgfeg£— BH3»nfi!-5Lfc. ♦: 
*fffitP> : fb-&#J-25 **P<0.01 and ***P<0.001, in Student t-test. 

m 3 tt, <k&to-i \Z£5> NOD 7^7© I gtft£ftft£?Btt&Jl 

£3?-f . ♦ : Mmm> A : © 25mg/kg □ : ffc&fc-l © 50mg/kg 
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X :{fc£4fc.25 0 5Omg/kgi¥. *tl-?n-»tt 1 Om^m^tStlX^, 2 4 
M i IZ# tt%> I $!&£«©£&*», *f MP 70%> fc£«M © 25mg/kg 30%, 
Rtf-25 © 50mg/kgP# 10%T?^-#t^PtCDWfC:«miS¥©^ 
£T5%©W:fM#&5, . 

tH*»©2ttR^/Xtt4ffiO*lfc*©**^, - (C,-C 15 ) 7)l*)V%i 

L<\*7)V>r=.)V. 7U-;k (c^d.) 7;i/WJ-;k -ch 2 coo 
h, -ch 2 coo (c^Cjg) 7;^;k -c (=o) (c x ~c 15 ) 7;u* 
15 ;k -c (=0) 7U-;k -c (=0) (c^c l5 ) 7Wtu-;p, - 

. C (=Q) (CH 2 L^ u COOH, ^3^ Zrrj>_xadLV-3:3^^j.U^g>^-- 

20 ©«KS*wr*^4b*iH^ ^<tt>^;i/->;u7;P5 s tK«»**b, 

5>^7;PT ? t:HgB^©3&«{c«3i^MJII (fcl&tf, fMy-fh') £:£U 
ftU-fe^— PPARfcjS'&-rsc<l:^T?€rSt>©SVHi, rkHD77D^DiJ 

yh-sznzo *wmmn r7xzj^n»j>n^j «rjgyfc#& 
^WkH»mi/, ^)^>^7)VT\im^<o3iSLm\z\mmumm m 

x^Z-fK) £WU 5te«tt7X3^DU>t|SI«C lT*oTt>«k 
<> Ht$^Tt)J;< (^©<i:#7Xn^DU>^b^#l(!:V^^tt)^S) > 
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R l tt, H, - (C,-C 5 ) 7)V*)V?L\*T)V>r-)\,, Xte-C (=0) (C, 

~C 5 ) 7;U^;UTSD ; R 2 \Z. H, - (C^C.) 7)V*)VXHX7)\,*-)Vs 

-CH 2 COOH, -CH 2 COO (C,~C S ) 7)V*)V* -C (=0) (C^ 

C s ) T)V*)V. -C (=0) (CH 2 ) W5 COOH, - 3 JUXtt>f V- 

n^y-YJUTSD ;2fcl£R 3 te> HXtiClT^S (fit, 7W^D'J>4» 

<) ] "TlE$*l5ft^T*5, SrtUi2::7*-PPAR0U#>K&ffi#-r5. 
*5B9i©PPAR0U;tf>K«, £TF£-£tf. 
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10 5* (5) *)lis)W)\,7\iY2®m.<D7mm<DH\Zs - (C,~C 5 ) 7^ 

+;ux«7;i/^r-;k xwt-c (=o) (c,~c 5 ) 7WKii$nx^T 

t>«t< ;R a «, H, - (C,~C S ) 7)\>*)WZ7)V>r-)V, -CH 2 COOHL 
-CH 2 COO (0,-05) 7J^Jk -C (=0) (C^Cg) 7)V*M - 
C (=0) (CH,) ,_ s COOH. -HSV-OWXtt-f V-33V-f^T»0 ; 
15 2fctf5{£iI©C ltt, HTfc«fcl>. ZLO£?MtG®\mm.tZit&®-Z$>Z>. 

ppar ui:^-«^s^^*isbfc»A»e^&i«?L»««iiartTfffi*tt 

20 

Ascochyta viciae £ iKJ; 
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— Atf 1972 SZizmgLtz&Wtm Ascochyta viciae ^^TSJii^R 
(Tetrahedron Letters No. 25, 2541-2544) X\ *Wl$7X P 7 J > t m$%\Z 
77sn2uV>*hW.£t%> -Jj, 7X3? n'JMi Ascochyta viciae^ 
5 \Zh Nectria coccinea » Fusarium sp . % Cylindocarpon lucidium , Cylindrocladium 
ihcicola, Cylindrocladium sp., Verticillium sp. ^<DfcftWWW£.irZ> Z. 

fcK 7X377/>tt Ascocyta viciae iCttftM&ttWMTC* S. 
7jfelC«kc>T^"r§^t^T#§. &43> d07jfe«77.n^nU>S.^T7. 

377;>, MtfK*tt&©»3M*©75';Wk 7;wwb©&«>K: , &fflu*i: 

15 *W«B#TV»-57U-;Pttt, ^^^TK^^^TKmn^i^a^i^^ 

fcgtxpg^-ffl&^K 7xz;k Hj;k *->u;k b'7xzju ^^k 

7>hU;k 7i7->h'J;k Rtf£nsaU~3ra©«&g£«i;oTg&£ft 
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CI 
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2-0- 7MJt/fbHD7737 7; >mMW 

7Xn?nV >RZf7Zn7?; Ltz PPARr Ut^-©X 

m\siffi\z&z>8imfrt>, t;i/'>jn^fk K2&(^tk^s^> u-try^-^at 

©7jc&S£7;U*;Wt;b£ 2-O-methyl mmmzmt£®£ 0 PPARr u-tr^^ 




7 Jlsf-MtWklsTtemit*?-)^ mtX9-)inii<D7Jl'^JW\7'f k. 

*j* *)vmmt £js<Dtt«6fcmte7;p* y . koh. 

f NaOHttt'. ft HD7^37?;> : 7JM i ;WfcSI=l:l <0«^. 

*&£#«fc W »c 7 * ft s . 




2fi©*es , b7;u4 i Mt$ft5. 




ci 
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m. 

JltSf £<£T$#"5 f£ffl Sr^-T £ £ £$g£ Lfc (J. Antibiotics 24:& 681-686, 1973 
5 Jpn. J. Pharmacol. 25: 35-39, 1975) . £ £ fC#f§0J# £ «, JJ&]fiLJByg0qE 

x § DOCA ilSlfilJE 7yM:77375;>fcgP * £ , Jfilffi CD±# 
tt»«9bJi^*«^JftlflP*0»«ftBfe#$-&4C:i:*«flrbT^* (Eur. J. 
Pharmacol. 69: 429-438, 198l)„ 7^37 ?S Z<D£5fcftm*7jkT<D 

friz-D^xte. &uz.tm?%,<?it. 7X3 7 7y>wjt7^-7-;t- 

10 7T^U-fcST*PPAROU^>HtL-T^fflL, »&ffift0£31&i|igf9?* 

3tfftas»c*^T7x=i^Dux ^mmt^mmsmmm^ mm 

*%W(0^»(0^^Ttt. 7^377;X *<PattttKREXB3Hfrtt, PPAR 
Ut7 p ^-©^S«U^>HT$ot, W'fHX (RXR) Rtf*- ;Ph5> 
*-U5V-f >» (RAR) U-fe^-ftfittftbttU. 7737niJ>Ct^> 

20 U.*fe^-^-^-7T$U-K:JRr* PPAR Rtf RXR <D%V5&fe&<tU & 
So JMfcWtcte PPAR *^ftk:56S-rs*»!©^k«^>& WntB^fSSi 
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TZD ©«k -5 B^J»*ft»fc3B£-t* PPARr £l**Jgttflrt- 'J#> 
5 KTttfc< , J£< U Wtfcfflllfc BWRtflWf teasi"* PPARr SfciSttfcS 
**J****#3tC#|»T**. PPAR »Jfil«¥i&IBia«et»SLT^S©T, PPAR 

H^NF-/cB Jfa£<&«£&ffi&#jWt8f$T#£ (B. Staels et aL. 

Nature, 393: 790-795, 1998 0 , 5fc£^«75^ 

*-PPAR Sra^KZgtt^a^T^U v>v>vX>^>3Hfc-&^(TZD ^) 

15 Ufet:737*7AtC*ofe<j^'&b?feViO{C*rL, #389!©{t'&<»tt in vitro 
TffePPART'J-fey^-IClS^-rS. 



MM 

«k'3£-r*aiJBfcJfci;T» #589§©ffc£tt£tt i~99 (ft*) K^HrU 5I*3& 

gm»ti : £^99~i%^wLTv^ 0 uOTOii, mmmmm&tLT*% 
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It kg htz. 0 T 0.1~20 mg/kg \Z$> D , b < & 0.2-5 mg/kg T&£. 

RiiB^tt«t©«»3«*ip^T»iSE-rs. ^(D&?tzmi&m*. mm, mu %#u 
20 wr*. m®te%(D&0ZRmm&Mxizmm®m^®<Dm#i i m\z^?zz\ 

25 +yJM0W§, 
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&,*^©i§$^£ji&3&#©m»>^ 

x?&3 0 

z%m~tz>o z z\z&&mmim0ttmmmijL*)v*-m£isTm<Dm®\zm 
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mm 

10 KD7^377yMWJ:7l:^Uc. tK^t" h D 7 A 0.16g (4.0 mml) 
fclJW 0.7 ml fc»«?U *^T^L^e» AgN0 3 (0.34 g, 2.00 mml) 

WfflH *>7K*?K(0.7ml)*^UTtJin^fc, *J«Lfc«l««©*Wi«K:7Z 
n7^7>(0.2g,0.476mmol)<D> J ^1t>^ (1.4 ml)&ilJ*.&. 

^^U*y;i/n^^A^nTh^^7^-{C^^v^D;|/^^>:7'feh>(60:l) 
KiOttaUT^t K 07737^/ > 0.047 g OR* 24%) £f#fc 0 

139.5-140.5"C IR (cm-1): 1680, 1635, 1555 *H NMR (ppm): 1.35 

20 (6H, s), 1.82 (3H, br s), 1.84 (3H, br s), 2.13 (2H, br t, J=7.2 Hz), 2.33 (2H, br q, 
J=7.5 Hz), 2.60 (3H, s), 3.40 (2H, d, J=7.2 Hz). 10.14 (1H, s), 12.69 (1H, s) 
18 C NMR (ppm): 12.93, 14.44, 16.13, 22.03, 23.03 (probably two overlapping 
peaks), 27.05, 38.29, 88.10, 98.52, 113.14, 113.59, 114.21, 121.90, 125.76, 
135.03, 137.71, 138.12, 156.17, 162.15, 184.66, 193.30, 207.20 7C*^*T % 

25 mm(%) C, 65.88; H, 6.54. fhM(%) C, 65.94; H, 6.50 

mm 2 

A. 4- O-Etho xvcarbonvlmethvl-2- O-methvlascochlorin CI) ; -fb-q ^ 27 
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Tkmiti- h U #A(60%, 23.1 mg, 0.578 mmol)£^>^ >Tr*fcftH£,DMF (1 ml) 
\Z MM Isfto Ztl\Z 2-O-methylascochlorin (0.220 g, 0: 525 mmol) <D DMF(2 ml) 
*tt*»TU MT3 0^im ^nqE*»X^;K0.0641 ml, 0.578 
mmoDSrlniA, 5 0rT4P$|Hjat#l,fc. EJ&tt£ftft£fc7>*X£A*»tt 

A^U^h^fyy^- (Si0 2 15g, A+U->-»ttx^;W) (Cj;0*fmtT 0.204 
g(77%)<£ (1) <«l6*!iW»«««, as a colorless gum) . 

IR (film): 1765, 1713, 1694. NMR (CDC1 3 , 500 MHz): 0.70 (3H, s), 0.80 (3H, 

10 d, J=6.7 Hz), 0.83 (3H, d, J=6.9 Hz), 1.31 (3H, t, J=7.0 Hz), 1.58-1.67 (1H, m), 
1.90 (3H, br s), 1.90-1.96 (2H, m), 2.34-2.44 (3H, m), 2.63 (3H; s), 3.65 (2H, d, 
J=7.0 Hz), 3.88 (3H, s), 4.29 (2H, q, J=7.0 Hz), 4.61 (2H, s), 5.39 (1H, d, J=16.0 
Hz), 5.46 (1H, t, J=7.0 Hz), 5.89 (1H, d, J=16.0 Hz), 10.42 (1H, s). ESMS 
(electrospray mass spectrum, positive) (m/z): 505 {(M+H) + , C 28 H 37 0 6 36 C1 + H*}, 

15 507 {(M+HT, C^O^Cl + H + } 



B. 4-aCarboxvmethvl-2-amethvlascochlorin (2) ; ita^l 27 
±fBTf#6n^(l) (0.207 g, 0.409 mmol)£* * J -Jl/(6.2 ml)fc»#U 20% 
>J ^A7jC^(l ml, 1.45 mmoD^lin^T. gj&T 2 V&JfflfflfcLfz, Rf&m 

20 & 3N mmx P H2 cisim x~ r^-emm ufc. mmm**, mia*m* 

ttU i^y'J*y;W7A^D7h^77^- (Si0 2 15g, y^DD^^> 
■**?J-)V) K«fcD*j!iS}LT0.122g(63%)© (2) (*&ttflttftttK,as 
a colorless gum) . 

25 IR (film): 1715, 1696. NMR (CDC1 3 , 500 MHz): 0.70 (3H, s), 0.81 (3H, d, 
J=6.8 Hz), 0.83 (3H, d, J=6.8 Hz), 1.62 (1H, qd, J=13.5, 6.0 Hz), 1.91 (3H, br s), 
1.91-1.97 (2H, m), 2.34-2.45 (3H, m), 2.63 (3H, s), 3.62 (2H, d, J=6.9 Hz), 3.84 
(3H, s), 4.65 (2H, s), 5.42 (1H, d, J=16.0 Hz), 5.43 (1H, t, J=6.9 Hz), 5.89 (1H, d, 
J=16.0 Hz), 10.42 (1H, s). 
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mm 

4-a(4-Carboxvbutanovnascochlorin (4) ; iko*fo 29 

ascochlorin (0.150 g, 0.358 mmol) £&7ktrU:/> (1.5 ml) \Z®ffiV, A-V 
5 *3-)V7 5 7 \Z »J v*>(4.4 mg, 0.036 mmol)<i: ¥ )V$ )Vm.$k7m{0.04$ g, 0.430 
mmol)£*n>L£. KfoWiZ 5 0 tT-ffl^, IN *&&£;&n;LT pH2 <h U 8£ 

77 4- (Si0 2 13g, s\*D->.m&3L?-)l) \Z£ VmMLT 0.081 g(42%)<7) (4) 
10 ^ifi^tlTifc. 

mp 120-123t: IR(KBr disc): -3000, 1771, 1711, 1649. NMR (CDC1 3 , 
500 MHz): 0.70 (3H, s), 0.81 (3H, d, J=7.0 Hz), 0.83 (3H, d, J=7.0 Hz), 1.59- 
1.66 (1H, m), 1.88 (3H, s), 1.89-1.96 (2H, m), 2.12 (2H, qui, J=7.2 Hz), 2.34- 
2.45 (3H, m), 2.55 (2H, t, J= 7.2 Hz), 2.65 (3H, s), 2.76 (2H, t, J=7.2 Hz), 3.42 
15 (2H, br d, J=6.0 Hz), 5.35 (1H, t, J=7.0 Hz), 5.39 (1H, d, J=16.0 Hz), 5.87 (1H, 
d,J=16.0-Hz),-10.30-(lH,-s),-12.54-(l-H,-s) i — 

mm 4 

4-qisonicotinovl-2-C>-methvlascochlorin (5) : 31 
20 2-amethylascochlorin (61.3 mg, 0.146 mmol) £*S7fcfcf U v> (l ml) \Zfe 

ml, mwj-n^y-oimmm. ai.i mg, 0.403 mmoD^nn^.^. Kitm* 
&u-?3mmm&'&s *zmz.TZ*>\z3 o#&#u mm^jwrnrnvrco 

25 *^7^P7h^7^- (sio 2 iog, ^*v>-wM3L?)i) \z&r>mm 

LT69.3mg(90%)(D (5) (te&l&ffimWfan, as a colorless gum) . 

IR(film): 1760, 1710, 1700. NMR (CDC1 3 , 500 MHz): 0.69 (3H, s), 0.76-0.83 
(6H, br), 1.59-1.64 (1H, m), 1.65 (3H, br s), 1.85-1.96 (2H, m), 2.32-2.45 (3H, 
m), 2.67 (3H, s), 3.39-3.50 (1H, br), 3.50-3.63 (1H, br), 3.88 (3H, s), 5.29 (1H, d, 
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J=16.0 Hz), 5.34 (1H, t, J=7.0 Hz), 5.82 (1H, d, J=16.0 Hz), 7.79-7.99 (2H, m), 
8.87 (2H, m), 10.49 (1H, s). ESMS (electrospray mass spectrum, positive) 
(m/z): 524 {(M+H) + , C 30 H 34 NO 5 36 Cl + H + }, 526 {(M+H) + , C 30 H 34 NO 5 37 Cl + H*}. 

||5 

4-6>-Isonicotinovlascochlorin (6) : Yfcg-#) 30 

ascochlorin (0.200 g, 0.494 mmol) Sr«trUv ? > (1 ml) WC^ 

V-n^S^ommm (0.242g, 1.36 mmol)£;&D;l£:. 3 Bf P£3I 

ZZtlZ&OmmLT 0.199 g(79%)<D (6) ZM&m&tLT 

mp 119-121t: IR(film): 1752, 1711, 1642. NMR (CDC1 3 , 500 MHz): 
0.68 (3H, s), 0.79 (3H, d, J=7.0 Hz), 0.81 (3H, d, J=7.0 Hz), 1.59-1.65 (1H, m), 
1.68-(3H,-br~s) r -l,86-l,96 (2H r m) r 2v33-2,44-(3Hrm) r 2:69 (3Hrs)r3734-3r46 (1H 7 
br), 3.46-3.60 (1H, br), 5.29 (1H, d, J=16.0 Hz), 5.36 (1H, t, J=7.0 Hz), 5.82 (1H, 
d, J=16.0 Hz), 8.01 (2H, br d, J=4.6 Hz), 8.85-8.95 (2H, br), 10.35 (1H, s), 12.60 
(1H, s). ESMS (electrospray mass spectrum, negative) (m/z): 508 {(M-H)\ 
C 29 H 32 N0 5 35 C1 - H + }, 510 {(M-H)", C 29 H 32 N0«C1 - H + }. 

mm 6 

A. 4-q Acetvl-2-amethvascoruranone (8) : fc&Qs 27 Cpgttlg^ 
4-O-ascofuranone (0.301 g, 0.651 mmol)^7-fe h >(2 mDlC^U mMtl U 
*7 A(99 mg, 0.716 mmol), 3 »j7 ft* 3^1/(0.0484 ml, 0.781 mmol)i£SP^.T 2 

M8U ^y'J*yM7A^07h^77^- (SiO 2 10g, 
■V>-mm^)l) ted; OMLT 75.5 mg (24%)0 (8) (IfiHiSIt 
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%ff, as a colorless gum) 0 

NMR (CDCI3, 500 MHz): 1.22 (3H, s), 1.28 (3H, s), 1.64 (3H, s), 1.77 (3H, br 
s), 2.04 (2H, t, J=7.8 Hz), 2.09-2.20 (2H, m), 2.35 (3H, s), 2.39 (1H, dd, J=18.2, 
10.0 Hz), 2.47 (1H, dd, J=18.0, 6.2 Hz), 2.63 (3H, s), 3.33 (2H, d, J=6.5 Hz), 
5 3.83 (3H, s), 4.52 (1H, dd, J=10.0, 6.2 Hz), 5.08 (1H, tq, J=6.5, 1.3 Hz), 5.52 
(1H, t, J=6.6 Hz), 10.44 (1H, s). 

B. 2-Omethylascofuranone (7) ; 4b 27 
±Tt#Jt(8)(63.5 mg, 0.133 mmol)$r^^ J -;U(4.2 ml)K*g#PU \%im.\kf 
10 K U ££7j<}g&(4.2 ml, 1.05 mmol) ^iinA^fiT 4 mmUWVtz 0 Kfofo* 2N 

AT'^iLf;, %Lmm&mw\Ltz&, mEEm&L, ^xu*ww7A^o 
t h ^ 7 ^ - <sio 2 10 g, ^*D->-mmx^)\,) {cj; vtiim lt 52.1 mg 00%) 

15 (D (7) (^fe3teii^^K, as a colorless gum) 0 

IR(film)f-3390rl756r-1686-1564^ ^NMR-(eDeisr500MHz):-l722-(3Hrs), 

1.29 (3H, s), 1.64 (3H, br s), 1.80 (3H, br s), 2.06 (2H, t, J=7.5 Hz), 2.12-2.22 
(2H, m), 2.40 (1H, dd, J=18.0, 10.0 Hz), 2.47 (1H, dd, J=18.0, 6.5 Hz), 2.66 (3H, 
s), 3.42 (2H, d, J=6.6 Hz), 3.82 (3H, s), 4.53 (1H, dd, J=10.0, 6.5 Hz), 5.20 (1H, 

20 tq, J=6.9, 1.2 Hz), 5.51 (1H, t, J=6.9 Hz), 6.35 (1H, s), 10.37 (1H, s). ESMS 
(electrospray mass spectrum, negative) (m/z): 433 {(M-H)\ C^HsA^Cl - H + }, 
435 {(M-H)-, C 24 H 31 0 5 37 C1 - H + } 0 

mm? 

25 4-(3-(4-Carboxvbutanovl)ascofuranone (91 ; ita^ 15 

sacofuranone (0.100 g, 0.238 mmol) ^rMTKtf U v> (l ml) £JS9BU 4-v 
t^JVTS. J fcf'J V>(2.9 mg, 0.04 mmol)££O^;PM7k%(0.033 g, 0.490 
mmol)^^.^. £JfcS££5 O'CT-^Jt^ IN Wffitftl&XX pH2 <h & 
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77<<~- (SiO 2 10g, ^>.Btlf^) tCj;O*!fg{LTO.O4Og(32%)0 (9) 
(«lfi«i8llttJK«», as a colorless gum) . 
IR(film): -3000, 1752, 1713, 1638. NMR (CDC1 3 , 500 MHz): 1.23 (3H, s), 
1.29 (3H, s), 1.63 (3H, br s), 1.74 (3H, br s), 2.02 (2H, t, J=7.5 Hz), 2.11 (2H, 
qui, J=7.0 Hz), 2.12-2.17 (2H, m), 2.37 (1H, dd, J=18.2, 10.0 Hz), 2.44 (1H, dd, 
J=18.2, 6.3 Hz), 2.54 (2H, t, J=7.0 Hz), 2.65 (3H, s), 2.76 (2H, t, J=7.0 Hz), 
3.24-3.31 (2H, br), 4.55 (1H, dd, J=10.0, 6.3 Hz), 5.07 (1H, tq, J=7.0, 1.5 Hz), 
5.50 (1H, br t, J=7.0 Hz), 10.30 (1H, s), 12.52 (1H, s). 

mm 9 

4-qisonicotinovlascochlorin (10) ; 14 

ascofuranone (0.200 g, 0.476 mmol) £&7jCt? >J (l ml) K:**U fait 

-r y-u^y -ijvmwtm. (0.233 g , 1.31 mmoi)*^*:,, 1 mm 

sum *&an*T3&K:3oa«#u 3L-7-)i>-?mmLfz. mmmzmim 

D7 ^7^- (Si0 2 10 g, ^^-ftRl^W \Z £ 0 tft 13 LT 0.135 g (54%) 
O (10) (ft&ftiSttlttttft, as a colorless gum) . 

IR(film): 1756, 1644. NMR (CDC1 3 , 500 MHz): 1.21 (3H, s), 1.28 (3H, s), 
1.53 (3H, br s), 1.62 (3H, br s), 1.88-1.97 (2H, m), 2.02-2.12 (2H, m), 2.35 (1H, 
dd, J=18.0, 10.0 Hz), 2.42 (1H, dd, J=18.0, 6.3 Hz), 2.69 (3H, s), 3.21-3.33 (1H, 
br), 3.33-3.46 (1H, br), 4.51 (1H, dd, J=10.0, 6.3 Hz), 5.09 (1H, br t, J=7.0 Hz), 
5.48 (1H, br t, J=7.0 Hz), 8.00-8.02 (2H, m), 8.89-8.91 (2H, m), 10.35 (1H, s), 
12.60 (1H, s). ESMS (electrospray mass spectrum, negative) (m/z): 524 
{(M-H)\ CaH^NO^Q - H + }, 526 {(M-H)", C 29 H 32 N0 6 37 C1 - H + } 

mmmi 

— tt*t>KHfr&*-l v 63mg, ±:Xttl>X-h • V;Ut*^> 10 mg> »*i^U 
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W)V lOmg, tohZZVmffi 40mg,L-t HD^vynhf;U-k;i/D— T.(PO-30) 
50 mg, t KD fcf;Hr;UD-*-SL 12 mg, W^^)VU-7. 46 mg, 
*;U^^v^5 1 ;i''fe;PP-7 > -^-h'J^A^ 10mg> X-r7U>Stf7;i^>»^A 3 
mg, 6mg£^tU;S&fm£7S£U fe&MKHzmmkl'TfrZfjmi, 

g|$g0i|2 

63g£?Llt50^A, n->x*-^60g, L-t: F□3■ 
^:/□t?;H:;^□-X30g, h Ko*:>:/ntf;Hr^n-X.SLi2g> ttlftA-fe 
10 ;un-X46g» ^;^4 i i>^5 i ^-fe;i/D-xn^-Ku^A^iog, xf7U>i 

0.25gO^J<hbfc. 

15 fc£*.21, 100 g, IRIga-fe^D-XTOg, ?L»35g. ^l/^v^^-feJP 
O-X • *;i/->^A^70 g, 3->X^-5 1 70 gRZST.rTV^^tf^isV 
A 5g£*i£-U 3tj*31DlC#TtebT— jg*«0.35g<Ote»JSWiSEbfc. 

^-ae^ y^xs Ki ppARr^y^xs cos-i mm\zmxLfc.m, 

25 *«PPAR*^bT3tfi^©5BiR&«!l#lbTV^CtSwLT^-5. 

COS-1 i^©^77$ K*A : fife^igAte Life Technologies tt<D 
LipofectAMINE UM^m ^Tj£i£& 0 Klff o fc. 1 X 10 6 -©MUSS 10%O 

mm <D^ b U 
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'J m\Z&M VT^ZMfaZ U >^^a^7K(PBS)T^# Lfcft, LipofectAMINE 

trnzm^Tfefc^mAZft-Dtz, ppARjfcgxi/poMc^oTsg 

£^A^£LS>^5fc&j3#5£ fc?3tfg^7^7^ K£-£ft-^n4mg> 

4 mg, 2 mg H'hJfaff OptiMEM(Life Tecnologies ft)500 ml £: 
LipofectAMINE 50 ml Lfc OptiMEM 500 ml 6*» LT, £ 
15 #WJ#iftl/fc. £CD*1&$ 100 ml £ OptiMEM 400 ml ZUSLT^ h 
'JUMCjDX., ^^7 > ^Pi§*THI^r B l37 < CTMb^o Jte^AfflftflS*^ 
MJm^S©3ILTI$£U fiHt^Mabfcifiimi0%<i:^^R$^DMEM 
«%€rJD^, 37 , CT20TO«Lfco »M<h bTttMif 1, 11, 12 

I^W^^y^fHil'?^'/!^ (Si^«0.1%) zmmzMxtz. 

^ h U M©i»flfi*!a9l LTR££L£&, 250 ml ®&£iHHl!&£fttt (25 mM Tris 
phosphate buffer (pH 7.8), 2 mM 1,2-diaminocyclo-hexane-N, N,N\N'- 
tetraacetate, 10% glycerol, 1% Triton X- 100 £lP X, 7/t- 4* U T.V>Tfiffl 

Jfe-flJSI^Xm&fc.^^^ 

(15,000 rpm, 2 min)Ltz±ffi*m%.m<DUHt Vfc. 20 ml CD±*jf K 100 ml <D 
x 7— ifSK^(2.14 mg Co-A, 100 ml 470 mM D-Luciferin, 200 ml 530 
mM ATP, 2 ml CD DTT-Tricine buffer (pH 7.8) %WilB J — (ATTO 

J -fe >i*-AB-2000)TSift *$BJ£ L-fc. «A»$J£ffl © 0 # 5 # h ->^- 
•fe1$J£[ 13 {£, Luminescent /3 -galactosidase detection kit II (Clontech) V^T, 

PPAR CD#g#)& V # > H 5 d t j&«ipJ9J Lfc. 
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at 5. *ftfn<D<t&ta\z&z ppar 'j-fe^»-g)%ttftfc»xaife?g)Cgii± 
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+ + + + : <lOr«M&Tfc|gtt<fc0fc:-*j&t».& 



5 + + + : 10-«~10- 6 M KiSttf fcO e- £ 5 

+ : >10- 4 M{Ctr-^7^5 



jjj5 

xf^mm^i&r^ftyy h\z.fkm^tvx\tjkm<omm&^o^m^o.9% 

XfD>.7tf-h (DOCA) S10 mgfeg&TS4L&. i^TIC^'fT,^ 

-mm?? h (12m) frztEM&m&mmistz. wmmm^v hit-mmamu 

4b£#>-l Lfc. fteto-l ttftttRttHili*>5 100 mg/kg a^lD 

JtoEE^igtC±#b3jlg{3OTl£ljfiiJE^ 180 mmHg HMS*^ 



29 



WO 00/53563 PCT/JPOO/01497 

-*<Dmfflmmm&fc 9 TO 1.72±0.74 ^(mean±SE)©lfrJiag£g!c;L MlkK. 
Q <D®mmiZ¥*% 0.51 ±0.37 M(mean±SE)T&ofc. ^WOik&mt, mm 

10 ffc£tt-17 (D^BMSM^mm^Ts C57BL/ksj db/db Kl£tt3^#:#|j?CD3fc 
St^tt^ffltWlW^^^OJj^^K-eaEWLfc. 30-32 MffOMte db/db 
7<7Xl0l&7>^?2»l:^(n=5), ffi#<Hfc£^-17 » 

httWMBIH CE-2 fi>*i:U it&®-l7 &7-th>\Z®frLfz'&, 

20 fc. Ktttft^ttd&k: 4 B&a, »JIMB»K:RLTflWLT^6, 20-24 BS 

25 £ ««+jj:LTfc 24 tflHJ«Tfcm«SHI!fc*tt. 

*H»JWMi:Jt^T 50%OTTte£#J-17 tt^8l/M*ft5^i^5. 

#fi£j250 ify&W-lZf-KMyy hlahl/^h'/h^ (50mg/kg) 
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h V? Y V h 6- B-m* 100 mg/kg $77fc7 =rAtt£»» 

LTfcPfi-S-bfc. KjTO7Bg£ 14 BlKS^-^£.24l$raJRgU 24 

»TfcUim*!2t!lB»£Jt'^ 7BgT41.4%, 14 BgT43.6%iWi:^f£^l/^ 

Hm^flS^tJt^ 70gT 14.3%, 14 B @T 23.3%^-n^nW^^M^L^c 
10 U ttMSMietSma* 80 g/ilT&aOfcttU 18 g/ 

hfrftfrZ-f 30 g/ji©#aii»n^^bfc. <b-&ti-i oTftMto*3fc# 

15 ig6 











■mmmm 












(g/ral) 


7 


38. 4 ±1.7 


32. 9 ±1. 9* 


27. 0±3. 2* 


14 


42. 5 ±1. 7 


32. 6 ±2. 9* 


26. 8±0. 9** 


(ml /rat /day) 


7 


169. 5 ±7. 6 


99. 9 ±13. 0** 


41. 6±1. 1** 


14 


189. 6 ±5. 7 


106. 9 ±18. 0** 


42. 4 ±1.0** 


(ml /rat /day) 


7 


128. 5 ±5. 3 


74. 6 ±6. 4** 


19. 8±1. 7** 


14 


159. 8 ±5. 3 


79. 7 ±12. 5** 


17. 5 ±0. 8** 


mmmm 

(g/rat/day) 


7 


8. 85 ±0. 36 


5. 39 ±0. 55** 




14 


12. 05 ±0. 38 


5. 78 ±1.09** 




(g/rat) 


7 


291. 0 ±4. 7 


307. 7 ±4. 8 


350. 4 ±10. 2** 


14 


292. 5 ±4. 2 


318. 3 ±6. 8* 


370. 4 ±10. 2** 




mmit&m-i&^m, n =8, msnm 


B¥> n=5 



*P<0.05, **P<0.01, in Student's t-test. 
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mmms 

10 m <D 12 db/db T 9 X JHHlfr £ ^Jfa L , Mi©?^iII)it 700 mg/dl 
Lxmm^r-^\zm^Ltco i\:^m-25 tt— H— @, 60mg/kg £S£n&-§-Lfc„ 

5 mmmi&frzi, 2, 3, 5, 7Rtxi oBmzm&mfrz&mzuikLTikm 
m^vrzom^\m2\zmtt^Kimm^^m^<D^BX'^zm / pLT^r)s 

7 B IT 30%^±£>*rF«^L/i. 

10 

mmm9 

MPs -»*^tt.l50mg^gS^», -ff£{b£tl-l (25mg/kg) » 
O0-m^it^-25 (50mg/kg) S##£Lfc. RtWfc£«&-25 tt 2% 

tftfELfc (0 3). 
gjjgU 1 0 

20 mm-f^x^y^mty^—it : tj^y • 2^20 stt^tssi 

fcPPARr U*^-t*»W©^*3WB*-rs*»if , 5^fc*J6Ufc, 134 iz 
HA^WS^i^fc^fgWO-fb^ttin vitroT^PPARr U KUIS^ 

25 

iiii i m^>^^7,<Dit^-nz^^mmiSsLmm±) 

bfc.tttt© 5 a^ddYfcTtf* 4 0 5B*^*tC 5 #£$m<n=8). 
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*©5%4»oiiijttrtk:x-u5/ttt7K3tf>aiiS2x io 6 ®*&mLtzo fi>n 
j&%&mLfc\,*mt* m%*tmmtvrc. %>mm<d®m2 i^m^o^-Do 
m\zik%®-i **n?ti ioo~4oo mg/k g zMmft&5-i>, n k> <D-mmk&® 

-l£^£&i£J£T&3 0.1%y<->-80 (0.2 ml) O^iS^Lfc. #>3fflflfrg 



7. 



1 1 1 1 



fartkri (g/mouse) (mg/dl) Ht»TNFa 

0 40.0 ±1.0 40 1.1 ±73.8 

100 38.0 ±1.0 258.2 ±53.2 NS 

200 36.7±0.7 185.1±26.2* P<0.02 

400 3 1.3 ±1.1 99.1 ±18.3** PO.002 

0 (iEflfftllg?) 30.0±0.5 47.7±3.5*** PO.001 



a) Student's t-test. (n=8) 

-O^St- — 



£»*u fPFrnx^mm^^vT^mfmizmo^^mzm-Dx^^^t 

-ltt^>iBIJaJCJ;5TNFaS^*«IfWbTli-5^i:^Snfc. 
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M $ O MS 1 



1. 7Xnyyy>; ms\z7^yy J >TOXH7X3^d»J >m 
5 H»»©2fi:&yf/Xtt4<fl[©*»*©7k*^ - (0,-0,5) imti 

<«7;Hr-M 7U-;k (c r c 15 ) 7;u*;U7U-;k -ch 2 cooh, 
-ch 2 coo (c^c,,) 7;u*;k -c (=0) (0,-0,5) 7j^;k 

-C (=0) 7U-;K -C (=0) (0,-0,5) 7)l*)V7>)-)V. -C (= 
o) (ch 2 ) 1ms cooh, y-nsv-f ;i/3^6tt*»J: 

£#re&5> &ftU-tz7*^-PPAR<Z)'J;tf>h\ 

2. *b<&to#, 5£: n _ 



20 R,H H, - (C,~C 5 ) 7)\>*)V?L\t7)V>r-)V, Xl±-C ( = 0) (C, 
~C S ) 7;P^;i/T*0 ; 

R 2 (*> H, - (C,-C 5 ) 7J^;W«7J^-;k -CHjCOOH, -c 
H 2 COO (C,~C 6 ) 7JWk -C (=0) (C,-C s ) 7)V*)l. -c (= 
O) (CH 2 ) ^sCOOH. ;wxtt-f y-D5=-y-f;UT*o ; RtX 

25 R 3 te> HXliC 1 

(fit, X# I I 



30 UB;ZnZ>. 11^1 ^IBilt(Z)^^U-t7 , ^-PPAR©U^>h*c 




OR. 




; 
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o ; 
R,te, H, - (C,-C 5 ) 7fr*)VX\Z7)V5-=.)V* Xte-C (=0) (C 

2 ~c 5 ) yj^rao ; 

10 R 2 te, H, -CH 2 COOH, -CH 2 COO (C^Cg) -C 

(=0) (C^Cg) 7JWk -C (=0) (CH 2 ) „ 5 COOH, 

(fit. R,^HT*0, R 8 *«HT*D, ^R,d«C 1 : 



15 XttXA*, 




R,tt, H, - (C 1 -C 8 ) 7 )\,*)WZ7 )\s*r=.)\/. Xtt-C (=0) (C 
,~C S ) TJWl'T&O ; 
20 R 2 tt, H, - (C,~C 5 ) 7)V*)VX.\3.7)Vr-)W -CH 2 COOH> - 

CH 2 COO (C,-C 5 ) 7;Wk -C (=0) (C^Cj) 7;^JK -C 

(=0) (ch 2 ) W5 cooh. -□^y-r;ux^v^i35 i y-r;i/TfeD ; s. 
25 -e&ztizit&wj. xi**<DmmtLTtm-T?%%i&. 



4. 5£ : 
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R l tt, h, - (c,-c 5 ) j;^JWtt7;^-;k x«-c (=o) (c 1 

~C 5 ) 7WP»t) 
R 2 te, H, - (C^Cg) 7)V*)V, -CH 2 COOH, -CH 2 COO (C x 

5 ~c 5 ) 7jw*;k -c (=0) (Cj-Cg) 7;wk -c (=o) (ch 2 ) 
^gCooH, -n^y^^xn-ry-zF^y-r jit$>% 

££B*<) ] 

10 

1FFHU m. TO, »«X^J»K*^trKg0«tt^ffi, Mtftcg 

25 

8 . Pl7>y>/\>7l|3WmR^/XliSJEt50Jiil:t5 

fc*£;£8ifcs©sf3jt£ i , 2x^5 -mzmmomn u -tT^-ppAR o u #> 
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5 

i o . muMihiz&nz&iH g-tr^-ppAR g Ktt#tt©aefii«o 
mzifom* ml rau mm. Mt*RTmm*tst*mm<D&wk&* mmz& 



1 2. «A»*K*Jtaj»»7>y;PA>^&/3iifflifi^ttRtx/xtt*5E 

13. W^^^MS^JX««^pJ^iS^MTS 

1 4. «A»*^^*ttrtg-fe^-ppAR g^>Htt#tt©3tem«© 
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M;jfiLW, MU WE, TO, H^R^ES^tfUgCDlfttt^, mzftzg 

1 6. ^®®\z&rt%mm7>V)V)\>7>g}&nw&&ms/x\tmw. 

-^MMmiA_^_i_5.xitijoJzBm0mm.— 

3 x\t 4 \zum.<Dit&®<D&m. 
1 9 . mmx\m®tf, < u >ttfttt*a£j:s naamMtrm 

MU TO, TO, M*ft£WM*£&M®tt^fe Mtffcg 
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2 o. m&m®\zmmm7>?)w\>z&,&mmi)m&&zf/x\mtt 

Mf$9U 8, 1 9X&2 0 tCfESca&ffl. 
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mi 
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m2 




*P<0.05 and *»P<0.01, in Student t-test 




*»P<0.01 and ••*P<0.001, in Student t-test 

nmm -*- its®>-25 m 
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sample injection 
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time 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 




This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. Claims Nos.: 10-17 

because they relate to subject matter not required to be searched by this Authority, namely: 

The subject matter of claim 10-17 corresponds to w a method for treatment of 
the human body by therapy" (PCT Rule 39.1(iv)). 

2. □ Claims Nos.: 1,6-22 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 

(See Extra Sheet) 

3. □ Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 




Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 


This International Searching Authority found multiple inventions in this international application, as follows: 
(See Extra Sheet) 




1 . Q As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 

4. ^ No required additional search fees were timely paid by the applicant. Consequently, this international 

search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Claims 1 to 9 and 18 to 21 
(As stated in Column 1-1, claims 10 to 17 pertain to a subject matter which 
this International Searching Authority is not required to search.) 

Remark on Protest Q The additional search fees were accompanied by the applicant's protest 
n No protest accompanied the payment of additional search fees. 
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It is unclear how far compounds are involved in the category of "ascofuranone 
homologs and ascochlorin homologs having at least an orcyl aldehyde moiety wherein 
the hydrogen atom(s) of the hydroxyl group(s) at the 2-position and/or the 4-position 

of the orcyl aldehyde moiety are substituted by C w5 alkyl, isonicotinoyl, etc." 

as described in claim 1, in addition to the compounds represented by the formulae as 
set forth in claims 2 to 4. 

Therefore, invention as set forth in claim 1 and inventions as set forth in 
claims 6 to 22 with citation of claim 1 are unclear. 

It is unclear how far diseases/conditions are involved in the scope of "diseases 
or conditions which can be ameliorated by regulating the transcription of genetic 
information depending on the nuclear receptors PPAR's" as described in claims 6, 10 
and 14, in addition to the diseases/conditions as cited in claims 7, 11 and 15 and 
the diseases/conditions as particularly disclosed in the description. 

Regarding claims 1, 6 to 9 and 18 to 22, the International Search has been 
practiced on the compounds represented by the formulae as set forth in claims 2 to 
4. Regarding claims 6 and 14, the International Search has been practiced on the 
diseases/conditions as cited in claims 7 and 15 and the diseases/conditions as 
particularly disclosed in the description. 
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Continuation of Box II 

As will be described hereinafter, the International Searching Authority has 
recognized that this international application has four inventions. 

• Among inventions as set forth in claims 1 to 21, those wherein the "ligands 
of nuclear receptors PPAR's" are novel compounds. 

• Among compounds as set forth in claims 1 to 5, those relating to publicly 
known compounds. 

• Among inventions as set forth in claims 6 to 21, those wherein the "ligands 
of nuclear receptors PPAR's" are publicly known compounds. 

• Invention as set forth in claim 22. 

Inventions as set forth in claims 1 to 5 are inventions relating to compounds 
per se which are "ascofuranone; and ascofuranone homologs and ascochlorin homologs" 
having properties as "ligands of nuclear receptors PPAR' s" and these inventions involve 
two concepts, namely, inventions relating to publicly known compounds (for example, 
compounds #1-6, 8-13, 16-26 and 32-39 as described in the description; the same will 
apply hereinafter) and inventions relating to novel compounds (for example, compounds 
#7, 14, 15 and 27 to 31; the same will apply hereinafter). 

Inventions as set forth in claims 6 to 21 are inventions relating to use of 
"ascofuranone; and ascofuranone homologs and ascochlorin homologs" based on a finding 
that the "ascofuranone ; and ascofuranone homologs and ascochlorin homologs" as described 
in claim 1, 2 or 5_are "ligands of nuclear receptors PPAR's" and involve two concepts, 
namely, inventions relating to novel use of the publicly known compounds and inventions 
relating to use of compounds which are considered as novel compounds. 

Invention as set forth in claim 22 is an invention relating to novel compounds 
per se which are Schiff bases of the above-described "ascofuranone; and ascofuranone 
homologs and ascochlorin homologs" as set forth in claim 1, 2, 3 or 4 with "amino group 
of serum protein" and different and independent from the above described "ascofuranone; 
and ascofuranone homologs and ascochlorin homologs". In addition, this invention is 
jip£_an jnvent ion^i th„the„^ 

and ascofuranone homologs and ascochlorin homologs" are "ligands of nuclear receptors 
PPAR's". 

Now, the relation among the concepts of the five groups of inventions as described 
above will be discussed. Inventions relating to novel compounds, among the compounds 
as cited in claims 1 to 5, and inventions wherein "ligands of nuclear receptors PPAR's" 
are novel compounds, among the inventions as set forth in claims 6 to 21, have a technical 
feature in common contributing to the prior art in the point of providing common novel 
compounds. Suchbeing the case, these two groups of invent ions are considered as re la ting 
to a group of inventions so linked as to form a single general inventive concept. 

However, it does not appear that there is a technical relationship between 
inventions relating to publicly known compounds, among the compounds as cited in claims 
1 to 5, inventions wherein "ligands of nuclear receptors PPAR's" are publicly known 
compounds, among the inventions as set forth in claims 6 to 21, and invention as set 
forth in claim 22, and inventions as set forth in claims 1 to 21 wherein "ligands of 
nuclear receptors PPAR's" are novel compounds, involving one or more of the same or 
corresponding "special technical features (technical features clearly showing the 
contribution to the prior art made by the inventions as set forth in the claims as 
a whole) " . Such being the case, these groups of inventions are not considered as relating 
to a group of inventions so linked as to form a single general inventive concept. 
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